In the title 1:1 co-crystal, [Cu(C 24 
In the title 1:1 co-crystal, [Cu(C 24 H 24 N 8 O 6 )]ÁC 11 H 11 N 3 O 4 , each of the crystal components forms undulating layers which stack alternately along the b-axis direction. Molecules of the Cu II complex are connected via C-HÁ Á ÁO hydrogen bonds involving the nitro and keto oxygen atoms, thus forming supramolecular networks. Molecules of the arylhydrazone component are linked by C-HÁ Á ÁO interactions into zigzag strands showing no interstrand association.
Chemical context
Hydrazone imines derived from -diketones and aryldiazonium salts using a Japp-Klingemann route (Phillips, 1959) have attracted considerable interest as precursors of potential antidiabetic drugs (Garg & Prakash, 1971; Kü çü kgü zel et al., 1999) as well as regarding their particular property of hydrogen bonding (Marten et al., 2007; Sethukumar & Arul Prakasam, 2010) and their remarkable behavior in the formation of metal complexes. Transition-metal chelates of the respective hydrazine imines have been described in great numbers (Albert et al., 1997; Mishra et al., 2000; Marten et al., 2005) . Preferentially, the chelates with Cu II , Co II and Ni II show a tetrahedrally distorted square N 2 O 2 coordination environment. In the presence of a diamine and Ni II , related bis-(hydrazonoimine) complexes are formed displaying an unusual behavior of the effective magnetic moment at low temperature (Khudina et al., 2007) . A corresponding chelate complex, formed of 3-[2-(3-nitrophenyl)hydrazin-1-ylidene]-pentane-2,4-dione (Marten et al., 2018) and bis(ethylenediamine)copper(II) chloride yielded a co-crystal consisting of N,N 0 -ethylenebis{3-[2-(3-nitrophenyl)hydrazine-1-ylidene]-4-oxopentane-2-iminato}copper(II) and 3-[2-(3-nitrophenyl)-hydrazine-1-ylidene]pentane-2,4-dione in a 1:1 stoichiometric composition (the title compound), whose crystal structure is reported on herein. ISSN 2056-9890 
Structural commentary
The title co-crystal possesses orthorhombic symmetry (space group Pbca) with one molecule of the Cu II complex and one molecule of the arylhydrazone in the asymmetric unit. A perspective view is shown in Fig. 1 . The metal center of the complex adopts a tetrahedrally distorted square coordination environment formed by four nitrogen atoms (N2, N4, N7, N8) of the ligand. As a result of the tetradentate coordination mode and the steric interaction between the terminal aromatic rings of the ligand, the complex molecule adopts a helical geometry with a distance of 3.384 (4) Å between the benzene ring centroids and a dihedral angle of 10.43 (4) between the benzene ring planes. The Cu-N distances are 1.940 (2), 1.943 (2), 1.953 (2) and 1.957 (2) Å , the bond angles N7-Cu-N8, N7-Cu-N2, N8-Cu-N5 and N2-Cu-N5 are 86.3 (1), 88.4 (1), 89.1 (1) and 100.4 (1)
, respectively. The nitro groups deviate slightly from the planes of the respective benzene rings, with plane N3/O2/O3 being inclined to benzene ring C6-C11 of 3.8 (1) and plane N6/O5/O6 being inclined to benzene ring C17-C22 by 5.1 (2) between the nitro groups and the respective benzene rings. The conformation of the arylhydrazone component is nearly identical with that found in the reported structure of this compound (Marten et al., 2018) . The molecule features an intramolecular N-HÁ Á ÁO C interaction that yields a six-membered hydrogenbonded ring. The dihedral angle between the mean plane of this ring and the aromatic ring is 7.8 (2)
. The nitro group is tilted at an angle of 5.8 (2) with respect to the benzene ring.
Supramolecular features
In the crystal, the Cu II complexes as well as the arylhydrazone molecules form undulating layers extending parallel to the ac plane and arranged in an alternating order along the b-axis direction (Fig. 2) . Within a layer of complexes, one carbonyl oxygen and one nitro group per molecule interact via C arene -HÁ Á ÁO hydrogen bonding (Desiraju & Steiner, 1999) , thus generating a supramolecular network (Table 1, Fig. 3 ). The arylhydrazone molecules are connected by means of C aryl -HÁ Á ÁO nitro interactions to form zigzag-like strands that run along the a-axis direction (Table 1 Perspective view of an asymmetric unit of the title co-crystal with atom labeling. Displacement ellipsoids of non-H atoms are shown at the 40% probability level.
arylhydrazone molecule and a methyl hydrogen of the coordinated ligand.
Database survey
A search in the Cambridge Structural Database (CSD, Version 5.38, update February 2017; Groom et al., 2016) revealed one hit for a crystal structure of a transition-metal complex containing a structurally related ligand species. The complex N,N 0 -ethylene-bis [3-(4-methylphenyl)hydrazono-4-oxo-5,5,6,-6,7,7,8,8-octafluorooctane-2-iminato] nickel(II) (JIXQAJ; Khudina et al., 2007) adopts a helical geometry that resembles that of the title complex. As a result of the presence of two extended fluoroalkyl moieties, the pattern of intermolecular non-covalent bonding is dominated by C-HÁ Á ÁF and FÁ Á ÁF interactions (Reichenbä cher et al., 2005) , creating a threedimensional supramolecular architecture. Unlike the title structure, in the reported crystal structure of 3-[2-(3-nitrophenyl)hydrazine-1-ylidene]pentane-2,4-dione (Marten et al., 2018 ) the molecules are connected via C arene -HÁ Á ÁO nitro and C arene -HÁ Á ÁO keto interactions giving rise to supramolecular sheets.
Synthesis and crystallization
A solution containing 3-[2-(3-nitrophenyl)hydrazine-1-ylidene]pentane-2,4-dione and bis(ethylenediamine)copper(II) chloride in n-butanol was heated for several hours. After cooling and storing the reaction solution, blue-colored crystals could be isolated which turned out to consist of the title compound.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The NH H atom of 3-[2-(3-nitrophenyl)-hydrazine-1-ylidene]pentane-2,4-dione was located in a difference-Fourier map and freely refined. The C-bound and N-bound H atoms were included in the model in calculated positions and refined as riding atoms: C-H = 0.95-0.99 Å with U iso (H) = 1.5U eq (C) for methyl and U iso (H) = 1.2U eq (C) for other H atoms.
Acta Cryst. (2019). E75, 834-837 research communications Computer programs: APEX2 and SAINT (Bruker, 2014) , SHELXS97 and SHELXTL (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) and ORTEP-3 for Windows (Farrugia, 2012) .
Figure 4
Layer structure of the arylhydrazone viewed along the b axis. Dashed lines represent the C-HÁ Á ÁO interactions (Table 1) . program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) . Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 0.0152 (9) 0.0209 (9) 0.0152 (10) −0.0009 (7) 0.0019 (7) 0.0002 (7 
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